Parasiticidal effect of delta-aminolevulinic acid-based photodynamic therapy for cutaneous leishmaniasis is indirect and mediated through the killing of the host cells.
Several clinical reports have shown promising, but not optimal, results from photodynamic therapy with delta-aminolevulinic acid-derived protoporphyrin IX, termed ALA-PDT, as a treatment for cutaneous leishmaniasis (CL). Therefore, understanding the basis of the phototoxic response of Leishmania parasites to ALA-PDT may be critical for optimization. We report here both in vitro and in vivo mechanistic studies of ALA-PDT against CL. Following in vitro co-incubation of Leishmania major with 0.1 microM ALA, the PpIX concentration remained at the basal level, whereas after co-incubation with 0.1 microM exogenous PpIX, the PpIX level was 100-fold higher. No differences in ALA-derived PpIX levels were detected between Leishmania-infected and non-infected J774.2 cells, and PDT did not demonstrate any parasiticidal effects on amastigotes. In contrast, in vivo topical ALA-PDT, performed on a murine CL model, resulted in significant reductions of the parasite loads and vigorous tissue destruction. After ALA-PDT, a dramatically decreased percentage of macrophages and increased levels of interleukin-6 were observed in the infected skin. The clinical outcome observed with ALA-PDT is likely the result of unspecific tissue destruction accompanied by depopulation of macrophages rather than direct killing of parasites.